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1) Inheritance in chlorophyll deficient mutants.* 
Studies of chlorophyll deficient soybeans have shown that normal devel-
opment of chlorophyll is controlled by several genes . The recent review by 
Bernard and Weiss (1973) summarizes information about the known published 
chlorophyll defi cient lines . A number of soybean lines exhibiting chlorophyll 
deficiencies which have not been studied genetically are included in the 
genetic type collection maintained at the U.S. Regional Soybean Laboratory. 
Inheritance studies of two of these lines, Tl34 and T162, are reported in this 
paper. 
Seeds of 3 F1 plants of Tl34 x 'Clark-t' and 4 F1 plants of Tl62 x 
Clark-t were obtained from the U.S. Regional Soybean Laboratory. They were 
planted in the field at the University of Puerto Rico Agricultural Experi-
mental Substation at Isabela on June 13, 1974. The single gene recessive 
mutants from the type collection that are viable were also grown along with 
T134 and Tl62. Descriptions of the phenotypes of the parent lines follow : 
Line 
Clark-k 
Tl34 
T162 
* 
Seedling stage (8 days) 
Normal green plant 
Cotyledon and primary leaves pale 
green 
Cotyledon near normal green; 
primary leaves slightly mottled, 
light yellowish green 
Beyond seedling stage 
Normal green (the seeds have 
a black saddle pattern from 
the mutant gene t) 
Entire plant very pale green; 
small, weak plant 
Entire plant light yellowish 
green; small plant 
This study was supported by the University of Illinois and the U.S. 
Agency for International Development under 2ll(d) grant AID/CM/ta-g-73-49. 
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At 12 days after planting (first trifoliate leaf expanding) the nonnal 
green plants and chlorophyll deficient plants were counted. Table l shows 
the segregation of nonnal and chlorophyll deficient plants in the F2 genera-
tion. The observed results closely fit the expected 3:1 ratio. 
Cross 
Tl34 
x 
Clark-k 
Tl62 
x 
Clark-k 
Table 1 
Observed and expected ratios in the F2 segregating generation 
Observed 
Expected 
3:1 ratio 
Observed 
Expected 
3:1 ratio 
No. 
Normal 
338 
336 
191 
189.75 
of F2 plants 
Chlorophyll 
deficient 
110 
112 
62 
63.25 
Chi-square 
probability 
0.87 
0.91 
In the F2 generation, 45 nonnal green plants and 30 chlorophyll defi-
cient plants from each cross were harvested and the progenies were grown as 
single plant rows. The mean number of F3 plants per normal green F2 plant 
was 34 and ranged from 4 to 132 for Tl34 x Clark-.!s_. For Tl62 x Clark-.!s_, the 
mean number was 75 with a range of 12 to 167. 
Results of the F3 test are shown in Table 2. The 45 normal F2 plants 
gave a ratio of approximately 1:2 for nonnal green progeny to progeny segre-
gating both normal green and chlorophyll deficient. For total F3 plants 
from segregating progenies, the observed was a close fit to the expected 3:1 
ratio of normal green to chlorophyll deficient for both crosses. 
All progenies from chlorophyll deficient F2 plants showed the same 
phenotype as the F2. 
In order to test the relationship of these two genes with known genes 
of s imilar phenotypes , crosses were made in Puerto Rico with the lines which 
Cross 
T134 
x 
Cl ark-k 
Tl62 
x 
33 
Table 2 
Observed and expected ratios in F3 test from nonnal green and 
chlorophyll deficient F2 plants 
No. of F2 progenies No. of F3 plants 
Observed Expected Nonnal Chlor. F 2 phenotype def. 
Nonna 1 (homo.) 17 15 783 0 
Nonna 1 (heter.) 28 30 obs.720 237 
exp.717.75 239.25 
Chlorophyll 26 0 305 
deficient 
Nonna 1 (homo.) 903 
Clark-k Nonnal (heter.) 
10 
35 
15 
30 obs. 1978 
exp.1974 
0 
0 
654 
658 
619 
* 
Chlorophyll 
deficient 
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Test of homogeneity among ~rogeny. 
Tl62 x Clark-k (df = 34) x P = .54 
Tl34 x Clark-E: (df = 27) x2P = .35 
Chi-
square 
prob-
abi 1 ity 
0.90 
* 
0.88 
* 
are homozygous for recessive chlorophyll deficiencies. The F1 hybrids were 
planted in 6 inch pots and were grown to maturity in the University of 
Illinois agronomy greenhouse at Urbana. Table 3 shows the number and pheno-
type of the F1 plants. All crosses produced nonnal green F1 hybrids with 
the exception of Tl34 x Tll6 (~). This F1 hybrid appeared identical in 
color to Tl34 and Tll6 plants. These plants were slightly more vigorous 
than Tl34 and much more than Tll6 which is an extremely small weak plant. 
The Tl34 x Tll6 hybrids were purple flowered, showing the dominance of Tll6 
purple flower (W1) over Tl34 white flower (~1 ). All crosses will be progeny 
tested. 
From the data, it appears that in line Tl62 chlorophyll deficiency is 
caused by a single recessive gene independent of all previously reported 
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Table 3 
Phenotype of F1 plants from chlorophyll deficient line crosses 
No. of F1 pl ants 
Parent 
P1 : Tl 34 pl :T162 
strain Normal Chlorophyll Normal Chlorophyll Genotype P2 deficient deficient 
4 Tl02 12 0 13 0 
~ Tl16 0 6 6 0 
'4, Tl36 
_b 3 0 
~ Tl35 3 0 2 0 
.l10 Tl61 9 0 7 0 
.l12 T233 10 0 5 0 
.l13 T230 5 0 3 0 
.l14a T229 6 0 9 0 
.l15a T234 9 0 8 0 
Tl34 3 0 
Tl62 8 0 
aUnpublished. 
bcross is presently being made. 
genes. The symbol .x17 is here assigned to this gene. Tl34 may carry the 
single recessive .ls gene reported in Tll6 by Morse and Cartter (1937), or 
the chlorophyll deficiency may be caused by a third gene at the same locus. 
Further study is necessary to clearly establish this relationship. 
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